Rapid Construction of Multiplexed CRISPR-Cas9 Systems for Plant Genome Editing.
Multiplex CRISPR-Cas9 nuclease mediated genome editing is an efficient method for disrupting gene function in plants. Use of CRISPR-Cas9 has escalated rapidly in recent years and is expected to become routine practice in molecular biology and related fields of research. Due to the relatively novel and widespread adoption of this technology, first-time users may not have regular access to experienced guidance or technical support from peers or mentors. Here, we offer guidance and technical support in the form of a detailed and tested protocol for simultaneous targeting of three separate loci on the TRANSPARENT TESTA 4 (TT4) gene in Arabidopsis thaliana using multiplex CRISPR-Cas9. Although we target multiple loci on a single gene in Arabidopsis, the same approach can be used to target multiple genes or alleles in other plant species as well. We recommend the use of a molecular toolkit to streamline the process and make recommendations for this type of approach. The protocol starts with an overview of the reagents and covers designing of gRNAs and assembly of components into a final T-DNA delivery molecule through Golden Gate cloning and Multisite Gateway LR recombination.